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The effect of combining Signing Exact English signs with
verbal practice of sight words was studied with students having low
mild to moderate mental retardation.

Five students with IQ scores

ranging from untestable to 65 were shown sight words printed on
cards. Words were divided into two treatment groups. Treatments
included sight word instruction which involved simultaneously
signing the word while saying it and sight word instruction without
signing.

Analysis of the data allows acceptance of the null

hypothesis which states signing will have no effect on acquisition
of sight words.

However, results varied widely between individual

students. Recommendations from the conclusions are presented.
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CHAPTER 1
BACKGROUND OF THE STUDY

Introduction
In our culture, reading holds top priority (Jeffree &
Skeffington, 1984; Lalli & Browder, 1993). Literacy is considered an
essential ingredient for success and lack of literacy may lead to
lowered self-esteem among other things (Richek, List & Lerner,
1983). Furthermore, since reading is considered a normal activity, a
great majority of independent life activities depend on reading.
Determining which bus to take to reach a particular destination,
what procedure to follow to get change from a vending machine, or
which aisle in the market contains canned corn all are facilitated by
reading.

Without reading ability, one may eventually reach his/her

destination or find the canned corn only after complicated and timeconsuming experimentation.

However, as Clarke, Clarke and Berg

(1985) claimed, reading is a complex skill requiring interpretation
of words symbolized in print through understanding of their meaning.
In order to read, a child must have competence in comprehension,
memory and language.

Problem
Children with mild and moderate mental retardation
experience difficulty with comprehending, memory and language
(Abbeduto, Furman & Davies, 1989; Gillespie-Silver, 1979) making
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reading a complex and challenging undertaking.

As with typically

developing students, an array of techniques can and have been
employed to teach reading to students with mental retardation. For
both groups, these techniques involve variations on phonetic
analysis or sight word instruction.
Through phonetic analysis, students learn to read by first
mastering the sounds represented by letters and then blending those
sounds into words.

This method allows generalization of reading

skill by providing strategies for reading unfamiliar words.

Some

students with mental retardation can use these phonetic analysis
techniques and learn to read in this way (Browder & Snell, 1987,
1993; Conners 1992). However, teaching these skills requires
considerable expenditure of time (Conners, 1992).
With sight word instruction, children learn to recognize whole
words as single units without sounding out individual letters.
Reading instruction for students with moderate mental retardation
often involves sight word instruction.

Several researchers have

investigated the effects of various prompts and treatments on sight
word recognition and recall (Barudin & Hourcade, 1990; Brown,
Huppler, Pierce, York & Sontag, 1974; Gast, Ault, Wolery, Doyle &
Belanger, 1988). A few researchers have investigated whether
signing, used in combination with verbal practice of printed words,
enhances sight word recognition with this group of students
(Sensenig, Mazeika, & Topf, 1989).
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Purpose of the Study
Phonetic analysis allows students to learn techniques and
skills they can generalize to unknown words.

However, for some

students with mental retardation, phonetic analysis skills prove
difficult to master. For these students, learning to read sight words
offers an alternative to phonetic analysis. The purpose of this study
is to investigate the effects of combining signing with verbal
practice of printed words on recall of sight words by students with
low-mild to moderate mental retardation.

For the purposes of this

study, it was hypothesized that the simultaneous signing and verbal
practice of printed words will not increase the number of words
recognized by student with mild and moderate mental retardation.

Importance of the Study
Two beliefs underlie this study.

First, it is desirable for

students with low-mild to moderate mental retardation to read.
Second, it is possible for these individuals to read.

Reading

increases the independence of individuals with mental retardation
by allowing them to perform more of the routine tasks others take
for granted such as shopping for groceries and using a laundromat.
Being able to read signs increases safety as one moves about in the
community.

Reading ability also provides a leisure activity.

Individuals with moderate mental retardation were confined to
institutions as recently as the 1960s. Three decades later, they are
included not only in their homes and communities, but also in
classes with typically developing peers.

To facilitate reading, and
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the benefits that accrue, methods that are effective for students
with mental retardation must be discovered.

Limitations of the Study
This study was conducted in an elementary class of students
who fall in the lower levels of the mildly retarded category and the
moderately retarded category. Caution must be exercised when
generalizing the findings of the study beyond the students who
participated.

Definition of Terms
For the purposes of this study, the following definitions apply:

Signing - a system of gestural communication. In this study,
Signing Exact English signs will be used.

Sight words - words which are recognized as whole units by
sight without sounding out individual sounds.

Phonetic analysis - a method of reading instruction through
which students learn the sounds represented by alphabet letters and
techniques for blending those sounds into words.

Mental retardation - as defined by the American Association of
Mental Deficiency, it refers to "significantly subaverage general
intellectual functioning existing concurrently with deficit in
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adaptive behavior and manifested during the developmental period"
(Clarke et al., 1985, p. 47).

Mild mental retardation - the World Health Organization in
1977 designated individuals with Intelligence Quotients (IQ) scores
between 7 5 and 50 as mildly mentally retarded (Clarke et al., 1985).

Moderate mental retardation - the World Health Organization
designated those with IQ scores between 35 and 49 as moderately
mentally retarded (Clarke et al., 1985).

Phoneme - the smallest unit of speech that distinguishes one
utterance from another; a single speech sound (Webster's Seventh
New Collegiate Dictionary, 1971 ).

Grapheme - a letter of an alphabet; the sum of all written
letters and letter combinations that represent one phoneme
(Webster's Seventh New Collegiate Dictionary, 1971 ).

Prompt - a cue to increase the probability that the stimulus
will elicit the desired response (Alberto & Troutman, 1990).

Stimulus prompt - a feature of the stimulus that draws the
student's attention to critical differences between stimuli like
placing a bar over a long vowel (Becker, 1986).
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Response prompt - a tactic designed to encourage a specific
response until the response is controlled by the stimulus like
providing a starting point and directional arrows to facilitate
correct letter or number formation (Alberto & Troutman, 1990;
Becker, 1986).

Summary
Students with moderate mental retardation experience
difficulty with reading.

Yet it remains desirable for these students

to gain whatever competence is possible in reading for their safety,
independence, and leisure options. Not until the 1970s did most
educators believe individuals with moderate disabilities were
capable of reading. In the succeeding decades, many researchers
have explored methods to teach reading to students with low-mild
and moderate disabilities. These methods can be divided into
phonetic word analysis and sight word approaches. Benefits and
disadvantages exist for both approaches.

Phonetic word analysis

provides strategies to read unfamiliar words but is difficult for
many students. Sight word approaches provide the student with a
repertoire of known words but does not allow generalization to
unfamiliar words.
Chapter 2.

Variations of both approaches will be studied in

CHAPTER 2
REVIEW OF RELATED LITERATURE
Introduction
Reading has been a priority in the United States since its
earliest days.

By 1 64 7, this priority was formalized in the Old

Deluder Satan Act which mandated that towns with populations of
50 families must hire an elementary teacher to teach the children
of the town to read. While the importance of reading causes little
dispute, much less agreement exists regarding the best method to
utilize when teaching children to read. Teachers and researchers
have searched for decades to find techniques that will prove
effective and efficient.
Although reading has been a priority for centuries, teaching
students with mental retardation to read developed much more
recently (Singh & Singh, 1986). The same questions about
techniques and methods apply to students with mental retardation
as to their typically developing peers. Several approaches that have
been used to teach students with mental retardation to read will be
reported.
considered.

Phonetic analysis and its benefits and difficulties will be
In addition, several techniques to teach sight word

vocabularies will be discussed.

Reading Instruction For Students With Mental Retardation
Reading is a very complex undertaking. It requires attending
closely to a task, discriminating letters and words from each other,
recognizing sounds and words learned previously, remembering word
7
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meanings and other information, and processing information
(Conners & Detterman, 1987; Hickson, Blackman, & Rees, 1995).
Individuals with mental retardation frequently experience
difficulty learning even basic skills like word or numeral
recognition (Hoogeveen, Smeets, & Lancioni, 1989; Karsh, Repp, &
Lenz, 1990; Kirk, Gallagher & Anastasiow, cited in Hickson et al.,
1995).
Reading instruction for children with moderate mental
retardation is a rather new discipline.

Prior to the late 1960s,

research in reading by children with Intelligence Quotient (IQ)
scores below 50 was sparse (Conners, 1992). According to Singh
and Singh (1986), belief that such children could not learn to read
led to an emphasis on other skills. In the mid 1970s, several
researchers discounted this belief by demonstrating that students
with moderate retardation could learn to read using behavior
modification techniques (Brown, Hermanson, Klemme, Haubrech, &
Ora, 1970; Brown et al., 1974; Brown et al., 1972).
Behavior modification techniques bring about behavior change
by reinforcing a desired behavior. In the case of reading, the
stimulus is the printed word and the desired response is correctly
identifying that word (Lalli & Browder, 1993). Behavior
modification techniques imply that the individual can produce the
desired response.

However, many academic activities require new

discriminations not within a student's present repertoire.

When the

stimulus alone fails to control the reader's response, he/she may

9

need supplementary assistance to aid in making the discrimination
(Lalli & Browder, 1993). Schoen (1986) cited several researchers
to support the notion that providing assistance prior to the
requested behavior will facilitate the desired response.

This prior

assistance may take the form of stimulus prompts or response
prompts. Prompts have the advantage of evoking an appropriate
response which then can be reinforced. In stimulus prompts, some
feature of the stimulus facilitates the desired response (e.g., a line
over a long vowel). In response prompts, a physical, modeled, or
verbal action of the teacher or researcher helps bring about the
desired response (e.g., covering an incorrect choice) (Schoen, 1986).
One technique uses a hierarchy of prompts (Doyle, Wolery, Gast,
Ault, & Wiley, 1990; Karsh et al., 1990). Termed a system of least
prompts, this strategy begins with the most subtle prompt, often a
verbal request, and moves through a series of increasingly intrusive
prompts until the individual can perform the task and receive a
reinforcer.

However, whenever prompts are used, they eventually

must be removed so the natural stimulus alone controls the
behavior (Karsh et al., 1990; Schoen, 1986).
Students with mild and moderate mental retardation compose
a heterogeneous group with a range of skills (Conners, 1992). As
with their typically developing peers, one individual with
disabilities may respond to one type of instruction while another
individual requires another type.

Conners (1990) applied Anderson's

model of knowledge in considering this range of abilities. A
sounding-out strategy for reading would be considered an action-
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sequence procedure while sight word recognition would be
considered a pattern-recognition procedure.

Individuals are likely

to exhibit strength in one or the other of these forms of knowledge.
While comparing various procedures to discover their relative
strengths and weaknesses can help provide insight and direction for
educators, no one "best" method exists to teach reading (Singh &
Singh, 1986). Teaching strategies will depend on an individual
child's reading level, past learning history, and the format of
instruction (i.e., group or individual) (Singh & Singh, 1986). In
selecting an academic approach to reading instruction for students
with mental retardation, an educator must also consider the
student's age, the rate at which he/she learns, student and family
preferences, the needs of the student's present and future
environments, and the relative importance of academic needs and
other skill needs (Browder & Snell, 1987, 1993). Lalli and Browder
(1993) suggested that the first priority in selecting an
instructional strategy should be its applicability in community
settings. They further suggested moving fairly quickly to natural
settings because of their greater motivating power and the
comprehension requirements.

Phonetic Analysis
Recent research has focused on the skills of phonetic word
analysis (recognizing letter sounds and blending sounds into words).
Investigators have found that such skills are within the capabilities
of some children with moderate handicaps (Browder & Snell, 1987,

(
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1993; Conners, 1992; Gottardo & Rubin, 1991; Singh & Singh, 1985,
1988).

Phonetic word analysis skills allow children to generalize

reading skills to unfamiliar words by providing strategies by which
most words can be read (Conners, 1992). This ability to generalize
makes reading functional (Barudin & Hourcade, 1990; Gottardo &
Rubin, 1991 ). Gottardo and Rubin ( 1991) found that training in
letter-sound association increased students' ability to count
individual sounds in words they hear. They suggested that this
ability to analyze language facilitates decoding skill.
In a study using pictures to teach letter-sound association,
Hoogeveen, Smeets and van der Houven (1987) found students were
able to learn these associations and maintain them over time.
Pictures of objects associated with action sounds that are the same
as the sound of a target letter were embedded in the letter. For
example, the letter "s" was written in the body of a snake.
Researchers gradually faded the picture's intensity while the letter
remained at the same intensity. Subjects were trained on four sets
of three letters and required a mean length of 8.96 hours to reach
their mastery criterion.
Hoogeveen et al. (1989) conducted a subsequent study utilizing
a picture fading strategy which combined a phonemic alphabet that
included newly created graphemes in addition to traditional ones
and a structured, sequential training program. The six-phase
program used picture fading to teach subjects to identify the
correct sound associated with the symbol, to read consonant-vowel
and vowel-consonant syllables, and to read one- and two-syllable
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words. The authors judged the program effective for the four
moderately retarded subjects. They noted changes in the program
they believed would increase its effectiveness.
Six students labeled trainable mentally retarded (TMR) were
taught initial reading skills using the Distar Reading Level 1
Program (Bracey, Maggs & Monrath, cited in Singh & Singh, 1 986).
The designation trainable mentally retarded compares
approximately with moderately mentally retarded.

Distar reading

programs employ a phonics approach to reading instruction.
Although initially developed for culturally disadvantaged children
and slow learners, these authors showed its utility for students
with mental retardation.
Singh and Singh (1985) compared the effects of word attack
techniques and providing the correct word in reducing oral reading
efforts. Both treatments were more effective than a no-treatment
control condition.

However, despite a lack of previous training in

word analysis, directing the students' attention to phonetic
elements of an error word proved more effective in reducing oral
reading errors than did supplying the correct word.
mixed for self-correction of errors.

Results were

In a later study, Singh and

Singh (1988) compared the effectiveness of phonetic analysis and
overcorrection on oral reading errors.

During the overcorrection

phase, the teacher corrected an error word at the end of the
sentence in which it appeared, asked the student to say the word
correctly five times, and instructed the student to reread the
sentence. During phonetic analysis, the teacher drew the student's
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attention to the elements of the word, helped the student sound out
the word, asked the student to read the word in the normal way and
go on with the passage. Analysis of the data showed that both
overcorrection and phonetic analysis reduced errors in oral reading
but phonetic analysis was more effective.

Overcorrection produced

greater change early in the study, but after 1 5 to 20 sessions,
student errors consistently lessened with phonetic training.
Browder and Snell (1987, 1993) stated that the possible benefits of
generalization may lead educators to consider a word analysis
approach first, but obstacles to this instruction exist.

Difficulties With Phonetic Analysis
Although some can do so, other children with mental
retardation experience great difficulty in associating letters with
sounds (Hoogeveen et al., 1987). Furthermore, learning letter
sounds does not automatically translate into reading (Hoogeveen &
Smeets, 1988). Hoogeveen, et al. (1989) suggested several factors
that may influence this difficulty in transferring knowledge of
letter sounds to reading words.

First, students with mental

retardation may have difficulty discriminating letters, particularly
those which are easily confused, such as "b," "d," and "p." Thus
students may respond incorrectly to relevant stimulus features or
may fail to discern the relevant stimulus features.

Second, sound-

symbol associations may prove challenging because individuals with
mental retardation typically have trouble responding to abstract
stimuli. Isolated phonemes and graphemes are abstract; nothing
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inherent in the form of the letter indicates the sound. Third, an
isolated phoneme often sounds different than does the same
phoneme when blended with others in words. Fourth, in English, as
in some other languages, grapheme-phoneme correspondence is not
always consistent. For instance, a final "d" has the voiced sound

ldl in the word wanted but the unvoiced sound ltl in stopped; a
letter "c" followed by "e," "i," or "y" has the Isl sound but followed
by "o" or "u" has the lk/ sound. Such factors increase the
complexity of reading instruction.
An alphabetic writing system like English, which links sounds
to letters, requires readers to be aware that the words can be
segmented into smaller units (Blachman, 1989). Segmenting
language into its component parts is related to intellectual
maturity in non-handicapped children and less intellectually mature
children found the task of separating the individual sounds in words
very difficult (Liberman, Shankweiler, Liberman, Fisher & Carter,
1974). Liberman et al. (1974) believed the need to divide words
into their separate sounds may account for the greater difficulty
involved in reading and writing than in listening and speaking. In a
study in which students with moderate handicaps counted words and
also counted syllables and sounds within words, Gottardo and Rubin
( 1991) found all subjects performed better when counting words
than when counting syllables.

They also performed significantly

better counting syllables rather than sounds. These researchers
found that training in sound-symbol association and orthographic
patterns positively influenced sound counting.

A phonetic word
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analysis approach to reading requires this ability to discriminate
the component parts of language (Gottardo & Rubin, 1991 ).
Hoogeveen and Smeets (1988) stated that a phonetic analysis
approach to reading requires students not only to discriminate the
separate parts of words but to blend them together into the word.
The sounds are presented visually as chains of letters, adding to the
task complexity. Translating these chains of letters into an
understandable word is difficult because little relationship exists
between the number of separate sounds in a word and the way that
word sounds when spoken. The individual phonemes are
coarticulated, that is, the consonants are "folded" into the vowel, so
a single sound unit, the syllable, is heard (Blachman, 1989;
Liberman et al, 1974 ). Thus, a student may know the monosyllabic
word "bat" and use it correctly without realizing it contains the
three letters "b," "a," and "t" and without recognizing that the three
sounds represented by those letters combine to produce the word
"bat."
Hoogeveen and Smeets (1988) also reported students with IQ
scores between 30 and 51 found blending words and syllables easier
than blending phonemes. In addition, these students experienced
more difficulty with consonant-vowel blending than with vowelconsonant blending. These authors suggested the difference may
result because consonants are more coarticulated with vowels that
follow them than with those that precede them.
Researchers have shown that students with moderate mental
retardation are able to learn to read using phonetic analysis.
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However, the steps in word analysis are difficult to master.
Another difficulty with this instructional approach is that teaching
these skills to moderately handicapped students takes a long time.
In fact, according to Browder and Snell (1987), teaching word
attack skills is the most time-consuming method of instruction.
Conners ( 1992) believed educators may judge the time required to
be too great. As she stated, "Before they have the skill (word
analysis), they will need to find the restroom and the exit" (p. 593).
Sight word instruction offers an alternative technique to phonetic
analysis.

Sight Words
Much research on reading instruction for children with
moderate mental retardation has focused on sight-word instruction
(Conners, 1992). Sight words are taught as meaningful units, rather
than as separate sounds or syllables (Singh & Singh, 1986).
Feinberg (1973) suggested that for children with mental
retardation, a sight word is based in reality in that it forms an
extension of their existing receptive and expressive vocabularies.
Early researchers showed the effectiveness of behavior
modification techniques in teaching sight word recognition (Brown
et al., 1970, 1972, 1974). More recently, researchers have
employed other techniques for teaching sight words. Several
techniques can prompt responses to sight words, ranging from
simple to complex (Barudin & Hourcade, 1990; Gast et al., 1988;
Koury & Browder, 1986; Lalli & Browder, 1993). Among the
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strategies considered will be fading, picture integration, word
discrimination, computer aided instruction, time delay, and
combining signing with verbal practice of printed words.

Sight Words: Fading
Reading requires making complex discriminations between
often very similar stimuli.

Such discriminations can be facilitated

by beginning with obvious discriminations and gradually moving to
more difficult discriminations (Singh & Singh, 1986).

In fading, a

prompt is gradually and systematically withdrawn until stimulus
control rests in the natural stimulus (Becker, 1986). The faded
prompt can take a variety of forms. Becker (1986) included
modeling, physical prompts, stimulus features, or the degree of
difference between correct and incorrect stimuli as examples of
prompts that must be faded.

Sight Words: Picture Cues
In picture fading, pictures cue written words.

Once the

association between a word and the picture has been established
through repeated pairings, the prompt can be removed (Singh &
Singh, 1986). Usually, to remove the prompt, the picture gradually
becomes lighter while the printed word remains constant in
intensity. Barudin and Hourcade (1990) compared a picture fading
technique with an overcorrection technique and a tactilekinesthetic technique. They found all three treatments increased
sight word recognition over the no-treatment control. No
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significant difference existed between the three techniques over
the training period, but the picture fading and tactile-kinesthetic
approaches resulted in greater gains at the end of the training
period. The authors note the short (four-day) training period may
account for the lack of significant difference between methods.
These investigators also tested the effectiveness of these
techniques in producing transfer of learning to novel words.
Following training on two sight words they presented an untaught
but related word (i.e., "fish" following training on "fan" and "dish").
Visual analysis of the data showed the transfer of learning to
untrained words was small for all techniques.

However, more

transfer words were read using the fading technique than the other
techniques. In contrast to these results, Walsh & Lambert (cited in
Conners, 1992) found errorless discrimination of words more
effective than picture fading.

Their study employed distracter

words that were increasingly similar to target words.

Sight Words:

Picture Integration

Another approach to teaching sight words to children with
mental retardation is picture integration.

Pictorial prompts can be

used effectively to teach sight word acquisition (Smeets, Lancioni,
& Hoogeveen, 1984). A technique that employs fading, picture

integration systems are characterized by embedding the word into a
picture that depicts the word being taught.

Similarly, symbol

accentuation involves making a printed word resemble the object or
action it represents. Thus, the word "walk" would be presented in

19
such a way that the letters seem to be walking (Singh & Singh,
1986). Stimulus control is transferred to the word by gradually
eliminating the picture while the word remains constant.

Smeets

et al. (1984) reported that embedding the word within the picture
increased the effectiveness of picture-fading over systems that did
not integrate the word into the picture. Picture integration also
resulted in greater recognition and subsequent recall of sight words
than pairing words with rebus symbols that were not integrated
(Worrall & Singh, 1983). Rebus systems represent words or
syllables with pictures of objects or with symbols.

Worrall and

Singh (1983) suggested three possible explanations for the
superiority of picture integration over nonintegrated systems.
First, the picture-cued word was very similar to standard
orthography so there was little change when the picture was
removed. Second, students may have continued to attend to the
picture and failed to transfer stimulus control from the rebus
pictures to the word. Third, removing the rebus placed greater
memory demands on the students than did removing the picture
cues. Hoogeveen et al. (1987) and Hoogeveen et al. (1989) used a
similar technique to successfully teach letter-sound association.
Smeets et al. (1984) showed comparable results regarding
pictorial prompts.

These researchers investigated four stimulus

manipulations involving pictures on acquisition and retention of
sight words in seven children labeled trainable mentally retarded.
The four procedures included stimulus shaping (SS), in which a
picture was transformed, letter by letter, into a word; stimulus-
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connected prompt fading (SCPF), in which a picture and word were
spatially connected and the picture was gradually removed;
stimulus-disconnected prompt fading (SDPF), in which the picture
prompt and word were physically separated; and fading, which
consisted of gradually reducing the intensity of the prompt; and no
fading (NF), in which the picture prompt and word were physically
separated and remained unchanged. With SS and SCPF, the changes
in the stimulus were designed to guide the students' attention to
the printed words. Data showed SS and SCPF effective for all
subjects. Three subjects learned words under SDPF conditions.
Only one word was learned by any student under the NF condition.
However, students did not retain the words they learned over
several weeks. The authors concluded that recognition of sight
words can be facilitated by pictures that lead students' attention to
the stimulus.
Picture cues, especially when designed to draw students'
attention to the stimulus, can be effectively used to teach sight
words to students with mental retardation.

However, occasional

low retention rates and control of recognition based in only one or
two letters may indicate the need for further refinement of
procedures to increase their value for educators (Smeets et al.,
1984 ). In addition, many sight words can not be represented
through embedded pictures or easily be accentuated (Singh & Singh,
1986).
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Sight Words:

Word Discrimination

The role of visual-orthographic discrimination is very
important when teaching sight words. The need to transfer from
non-standard orthography, such as is found when a word and picture
are combined, to standard orthography may interfere with
generalization in some students (Conners, 1992). Walsh and
Lambert (cited in Conners, 1992) compared picture fading with a
system of presenting target words with other words used as
distracters. They found better recognition, matching, and
identification using the words with distracters than with the
picture fading approach.
Karsh et al. (1990) combined a word discriminating strategy
with a hierarchy of prompts and a hierarchy of prerequisite skills
to teach sight word identification to six persons with moderate
mental retardation. The authors presented target words with
incorrect words and systematically reduced the differences
between the correct and incorrect words.

First, subjects matched a

target word to the identical word rather than an incorrect
distracter. Subjects then pointed to a named word presented with
an incorrect distracter of increasing similarity.

Comparing this

fading technique with a standard prompting hierarchy (system of
least prompts), these researchers demonstrated that fading was
always as effective and usually better than the prompting
hierarchy. The authors suggested that the matching step be
considered a prerequisite to word identification.

Richek et al.

( 1983) reported that visual discrimination exercises which required
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identifying a target word from a set of three words enhanced
discrimination of sight words.
Lancioni and Smeets (1986) analyzed several studies
employing various prompting techniques used to facilitate errorless
(90% correct) discrimination of stimuli including words and letters.
While differences in procedural parameters between the studies
cloud the issue somewhat, strategies that involved within-stimulus
manipulations and extra-stimulus, distinctive-feature
manipulations appeared more effective than did extra-stimulus
nondistinctive-feature manipulations.

Further, among the former

group, within-stimulus, criterion-related manipulations that did
not require transfer of stimulus control seemed most effective.
Flash cards depicting words found in community signs were as
effective in teaching these words as were videotaped photographs
of community signs and community-based instructions (Cuva &
Klatt, 1992). Students quickly reached criterion levels of 100%
correct responses for three consecutive trials with little variation
between the three conditions.

After receiving instruction on all

words, students were tested at community sites. Students
generalized equally well to the community sites from the three
teaching formats. The authors concluded that the greater
convenience of producing and using flash cards over visits to
community sites may indicate they have greater utility for
educators.
Work by Conners (1990) supported the notion that different
individuals may be more responsive to different instructional
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approaches. She suggested that matching an individual's cognitive
ability to the treatment can increase the effectiveness of a
treatment program. Specifically, Conners ( 1990) found that
students with good stimulus discrimination ability were able to
benefit from increased demands. Students in her study with good
ability to discriminate between words learned more words when
presented in sets of four words as compared with two words.
Students with poor discriminating ability learned the same number
of words under each condition. Conners (1990) concluded that
students with good discriminating ability could learn more words
when provided with a treatment plan that capitalized on that
ability.

Sight Words:

Computer Assisted Instruction

Computer technology offers another format for teaching sight
words.

Because students with mental retardation vary widely in

their abilities, maximizing individual attention from the teacher
can benefit them greatly (Conners, Caruso & Detterman, 1986).
Computer aided instruction (CAI) has been touted as a way to
maximize individual instruction.

Although empirical evidence is

surprisingly limited, three factors are often cited as benefits of
CAI.

These include motivation, active learning, and

individualization (Conners et al., 1986). Reporting on two metaanalyses of the benefits of tutorial instruction, Conners and her
associates indicated consistently higher student gains from one-toone tutoring over large group instruction. They suggested CAI may
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replicate, to some extent, the characteristics of one-to-one

tutoring. In tutoring sessions, students can not rely on others to
answer questions. Rather, they must pay attention and respond
frequently. In other words, they are actively engaged. The
advantages of engaged learning time are well documented in the
literature (Conners et al., 1986) Furthermore, corrective feedback
and reinforcement can be immediate and directly related to student
performance. Finally, attention can be given to the students based
on knowledge of past performance.
These components, requiring students to pay attention and
respond, providing corrective feedback and reinforcement, and using
past performance to adjust current instruction potentially could be
included in CAI. More specifically, Conners et al. (1986) concluded
CAI could adapt to difficulties of distractibility, low expectation
for success, and the need for extensive review and practice
displayed by many individuals with mental retardation.
Baumgart and vanWallenghem (1987) investigated whether
computer assisted instruction with synthesized speech could be
used to teach functional sight words to adults with moderate
handicaps. Two subjects reached criterion levels using both CAI
and teacher instruction but needed slightly more time using CAI;
one subject never reached criterion levels using CAI. The authors
suggested more sophisticated software and more easily understood
synthesized speech may improve results using CAI.
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Sight Words: Time Delay
In time delay methods, a printed word is shown to the student
and after a specified time, the correct word is supplied orally
(Ault, Gast & Wolery, 1988; Conners, 1992). At first, the word is
provided immediately, but the length of time between showing the
word and supplying it increases. Eventually, the student says the
word before it is supplied and receives a reinforcer (Browder,
Hines, McCarthy & Fees, 1984; Conners, 1992). The goal in time
delay procedures is to transfer stimulus control from the prompt to
the written word. The time delay may be either constant or
progressive (Ault et al., 1988; Conners, 1992). In constant delay,
after the initial period when a zero delay is used, the length of the
delay remains the same. In progressive delay, the length increases
in progressively larger increments.
Browder et al. (1984), Conners (1992), and Koury and Browder
(1986) found time delay to be an effective method to teach sight
words to individuals with moderate mental retardation.
Progressive time delay was included in a treatment package to
teach moderately handicapped adults sight words needed for daily
living routines (Browder et al., 1984). In a study which compared
the effectiveness of progressive and constant time delays, Ault et
al. (1988) found both procedures resulted in students learning
community sign words and generalizing the skill from word cards to
photographs of signs showing the words. The number of minutes
required to learn the sight words was greater using progressive
time-delay procedures than constant time-delay procedures. The
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authors suggested that the principle of parsimony recommends
constant over progressive procedures for this reason.
Greater efficiency with constant time delay also was shown
when this technique was compared with a system of least prompts
to teach sight words (Gast et al., 1988). As has been described, in a
system of least prompts, the stimulus is presented, then the
investigator moves through a hierarchy of increasingly assistive
prompts, beginning with requesting the word and ending with
supplying the word. Use of both methods resulted in learning the
target words.

With constant time delay, fewer sessions were

required (time delay required 82.3% of the time required for least
prompts) and sessions were shorter in length. Error percentages
were slightly lower with the time delay procedure. The authors
noted that constant time delay required fewer teacher decisions.
A later study by some of the same authors (Doyle et al., 1990),
which compared these techniques in three preschool students with
developmental delays yielded similar results.

Subjects learned

target words using both strategies: constant time delay and a
system of least prompts. However, constant time delay required
20% less instructional time and resulted in fewer errors than did
the system of least prompts. The authors cautioned that the
apparent difference in efficiency may have resulted from
inexperience on the students' part with the system of least prompts
procedures. They concluded that teaching those procedures may
result in comparable efficiency between the two strategies.

27

(

In a similar study, Gast, Doyle, Wolery, Ault, and Farmer
( 1 991) investigated the effectiveness and efficiency of four
response prompting conditions in teaching three individuals with
moderate and severe retardation to read eight recipe words. The
four conditions included progressive time delay, progressive time
delay with a descriptive consequent event, a four-step system of
least prompts, and a four-step system of least prompts with a
descriptive consequent event.

Students successfully learned all

target words across all probe conditions, although two students
required minor procedural changes to reach criterion (i.e., attending
strategies and change in reinforcement strategies). In contrast to
previous findings related to different prompting strategies (Doyle
et al., 1990; Gast et al., 1988), these researchers reported
relatively minor differences but concluded that no consistent
advantage was shown by any of the prompt conditions for
traditional efficiency measures of number of trials, percent of
errors and instructional time.

However, visual analysis of the data

revealed preference by individual students for specific

conditions.

This analysis also appeared to favor the system of least prompts in
terms of mean number of trials to criterion while favoring
progressive time delay in terms of mean percent of errors. Both
were similar in terms of mean number of minutes of instruction.
The authors concluded that since students tended to become more
efficient with subsequent presentations of either type of procedure,
teachers may want to use a single procedure when teaching similar
content. Gast et al. ( 19 91 ) also measured efficiency in terms of the
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students' acquisition of incidental information embedded in either
prompts or descriptive praise statements. They surmised that
embedding additional information in a task increases learning
efficiency by increasing learning without increasing instructional
tasks.

Their findings indicated delivery of incidental information in

the descriptive praise statement alone produced equal or better
overall gain than including this information in the prompt hierarchy.
Lalli and Browder (1993) included time delay in a study
comparing the effectiveness and efficiency (i.e., training trials and
training errors to criterion) of four prompting procedures to teach
three moderately retarded adults to read sight words used in daily
living situations.

These procedures included two word

discrimination strategies: stimulus shaping and stimulus fading;
time delay; and feedback only.

Stimulus shaping involved

distracters that were either blank cards or cards containing three
horizontal lines or one to three letters.

In the stimulus fading

procedure, target words were traced in red ink that became
progressively thinner.

These researchers concluded that, while

minor differences in effectiveness and efficiency resulted, the four
strategies were comparable for these subjects. As a result, they
selected feedback only as the strategy in their second experiment
because of its ease of use and wide applicability.
Koury and Browder (1986) showed that students with
moderate mental retardation can use constant time delay with
supervision to teach sight words to younger students with moderate
handicaps.

In their study, intermediate-aged students were trained
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to serve as peer tutors for primary children. The peer tutors had
small (less than 20 word) sight word vocabularies. The tutors were
trained in the sight words and the procedures for peer tutoring.
During the tutoring sessions, the investigator told the tutors when
to extend the time from zero to five seconds and when to return to
zero delay. The tutors instructed the subjects. When tested one to
three weeks later, all subjects had retained the words they
mastered.

Sight Words: Signing
McKnight (1979) successfully used the manual alphabet to
help learning disabled students learn to read. She used signs as an
adjunct to a phonics-based, linguistic reading system to gain and
hold students' attention, reinforce learning of letter sounds, help
students when they had difficulty, introduce prefixes and suffixes,
and provide students with a support system they could use
independently. In addition, she used signs to help teach nonphonetic words.
Evidence exists that combining words with other symbols also
aids sight word reading in some students with moderate and severe
handicaps (IQ scores 20 to 35) (Sensenig et al., 1989; Vernon &
Coley, 1978). Sign training has been used with low functioning
children to teach word-object association.

Bricker (1972)

examined the effect of teaching imitative-sign movements and
subsequently pairing these with object names to facilitate wordobject association with 26 institutionalized mentally retarded
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children with severely limited language.

She found posttest scores

reliably favored subjects who received the sign training.

Kotkin,

Simpson, and Desanto (1978) found pairing sign with verbal
presentation facilitated picture naming acquisition in two students
with Down Syndrome who had minimal oral language. They surmised
the pertinent variables in the procedure were
( 1) signs are a static presentation which allow a child to
take as long as necessary to process a single presentation,
(2) signs tend to have a gesture-concept associative
relationship rather than a gesture-word relationship, thus
providing the child with an additional cue, and (3) signs
simultaneously paired with a verbal label provide a child
with a multi-modal presentation.

(p. 24)

Vernon and Coley (1978) also suggested that signing could provide
an aid to reading. They proposed that the kinesthetic, multi-modal
nature of signing might motivate students to want to learn to read.
English) usefulness as a facilitator of sight word reading by
students labeled trainable mentally handicapped. They found that
presenting a manual sign with a printed stimulus increased the
number of words their subjects learned over a printed stimulus
with corrective feedback. These subjects maintained more of the
words learned with signing than without signing after a six-week
delay.
Marino and Gerber (1990) also reported total communication
was an effective way to teach sight words to students with
moderate and severe mental retardation. Total communication

31
emphasizes the use of signing with students who are not hearing
impaired. It provided additional input to students.

Functional

words consisting primarily of nouns and verbs were chosen for their
familiarity and concreteness. Teachers read words shown on flash
cards while signing the word. Students then imitated the word and
the signing. The subjects moved from words to phrases and short
sentences using the words they had learned. Next, they read
teacher-make books of increasing complexity. Students began
reading a primer reading basal when they had mastered 125 sight
words.

Reading: An Overview
Reading is an extremely complex process. Despite its
complexity, in recent years, researchers and educators have come to
realize that this process is within the capability of students
labeled mildly and moderately retarded.

A phonetic word analysis

approach to reading in which children learn to sound out words
provides the most functional reading because they will be able to
generalize knowledge to unlearned words.

Some students with mild

and moderate handicaps can learn to read using phonetic analysis,
but usually at a slow rate.

Others find this difficult. A sight word

vocabulary provides students with a repertoire of known words
learned as entire units.

Several techniques for teaching sight

words were listed including fading, picture integration, computer
assisted instruction, and time delay.
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One relatively untried method involves pairing a printed word
with signing to facilitate learning of the printed word.

Limited

evidence is promising. However, for the purposes of this study a
null hypothesis is proposed that simultaneous signing and verbal
practice of printed words will not increase recall of sight words by
students with

low-mild and moderate mental retardation.

CHAPTER 3
METHODOLOGY
Introduction
It was hypothesized, for the purposes of this study, that the
simultaneous signing and verbal practice of printed words would
not increase the number of words recalled by students with lowmild and moderate mental retardation. A study was conducted to
test the hypothesis. The method utilized, including the subjects,
the setting, the materials and the procedures will be described.

Subjects and Setting
The subjects comprise the entire population of students with
low-mild and moderate retardation receiving academic instruction
in a rural elementary school. The school is located in central
Washington state and has a population of 620 students in grades
kindergarten through five. Five students, three girls and two boys,
were enrolled in a resource room for two and one-half to three and
one-half hours each school day where they received instruction in
reading, mathematics, and language. Four students were included in
the general education population with their nonhandicapped peers
for the remainder of the day. One spent all but an average of 45
minutes per day in the special education classroom. Two students
came from homes where Spanish was spoken. Three of the students
were continuing in the classroom and had received phonetic analysis
instruction using Reading Mastery materials for at least a year.

(
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Reading Mastery is a highly structured, phonics-based published
phonetic analysis instruction given in the general education
kindergarten classroom for a year.

Phonetic instruction using

Reading Mastery materials was continued for all students in
addition to the sight word instruction that was the focus of this
study.

All students were verbal, although all had significant

language delays in addition to the qualifying category of mild or
moderate mental retardation. Some students had histories of poor
attendance due to health problems and family priorities.
Sight word instruction was conducted in the students' special
education classroom in a small group. Pretests and posttests and
instruction were delivered by the subjects' special education
teacher.

Materials
Sight words chosen for the study included familiar nouns and
verbs that could be demonstrated or represented with concrete
objects. Words were hand printed in black, lower case letters on
white flash cards using the manuscript form of writing taught in
grades kindergarten through two. The flash cards were 6 cm by 12
cm with letters approximately 2 cm in height.

Procedures
A screening (pretest) procedure was used to select sight
words.

Thirty words were screened including familiar nouns and

action verbs, color words, and feeling words that could be
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demonstrated easily with facial expressions (e.g., mad, sad).
Students were tested to determine if any of the words were known.
One student was able to decode three of the words and these were
discarded.
Five of the remaining unknown words were randomly selected
to form a group using treatment A and five were randomly placed
into a group using treatment B. Words in group A were taught
combining signing and saying the word presented on flash cards.
Words in group B were taught by saying the word on the flash card
without signing. Both treatments were presented each day school
was in session. The order in which the treatments were presented
was counterbalanced over the time the study was conducted. The
order in which the words in each treatment were presented was
changed frequently.
A constant time delay procedure was used to transfer
stimulus control to the printed word.

Five words were taught for

each treatment during each lesson and those words were repeated
during subsequent lessons.
Lessons using signing and saying of words proceeded as
follows. To introduce a word, the teacher placed a flash card on an
easel, pointed to the word, then said the word while simultaneously
signing the word. For signs requiring two hands, the teacher
positioned her hands just above or beside the flash card. For signs
requiring one hand, the teacher simultaneously pronounced the word,
pointed to it with one hand, and signed it with the other hand.
Again, the signing hand was held near the printed word. To begin
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instruction on a set of words, the teacher asked, "What word is
this?" and immediately supplied the word and the sign. The teacher
then asked the students to imitate the sign and the word.
On subsequent presentations of the word, the teacher pointed
to the word and asked "What word is this?" After five repetitions
at zero seconds delay, the teacher used a constant delay of four
seconds before supplying the word. If all students answered
correctly, the next word card was presented. If any student
answered incorrectly, the teacher supplied the word or the word and
sign and repeated the response signal. After the students responded
correctly, the next card was presented. Each child also read and
signed words individually. Social praise (e.g., "Good reading." "You
are learning these words.") was given for successful reading and
signing. Lessons using a no-signing approach followed the same
procedures with the exception of the signing.
The study continued for eight weeks. During the first weeks
of the study, individual instructional probes were conducted. Word
cards were presented. If necessary, the word was supplied using
the appropriate treatment. At the end of the eight weeks, students
were posttested individually on all of the words that had been
taught. Words were presented with the visual prompt only.
Students were shown word cards individually on three school days.
The criterion for mastery was correctly reading the word within
four seconds on two of the three trials. Results of the pretest and
posttest were tabulated. Individual and group results were
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calculated.

A t test was utilized to determine whether differences

between treatments reached significant levels.

(

CHAPTER 4
RESULTS OF THE STUDY
Introduction
Students with mental retardation in the low mild to moderate
range often experience difficulty learning to read.

Until the 1970s,

many educators and researchers considered children and adults with
moderate disabilities unable to read.

However, researchers in the

past two decades have shown that, while difficult, reading is
possible for many individuals with IQ scores in the 60s and below.
The present study was conducted to investigate whether using
Signing Exact English signs in conjunction with verbal practice of
sight words increased acquisition of the sight words for students in
this range.

Subjects
The subjects were five students in the low-mild to
moderately mentally retarded range.

Chronological ages ranged

from 6 years 9 months to 9 years 5 months (mean = 7 years 6
months). Students able to be tested with intelligence-testing
instruments had IQ scores ranging from 48 to 65 (mean= 54). One
student was untestable on traditional instruments. Her score was
not included in the mean.

Pretest
Subjects were pretested on 30 words consisting of nouns
naming familiar objects, verbs naming actions they could perform,
38
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colors, and emotions that can be displayed clearly through facial
expressions. During the pretest, one student decoded three of the
words. These words were eliminated from the list. Other students
recognized none of the pretested words.

Training
Five words were randomly selected to be included in the
signing treatment (treatment A): book, nose, walk, boat, and phone.
Five other words were randomly selected to be included in the
verbal practice only treatment (treatment B): blue, mouth, knife,
truck, and green.
Training was conducted daily in a group setting. The
classroom teacher was the instructor for all training sessions.

Posttest
The posttest was conducted individually and consisted of
three separate opportunities to read each word. The criterion for
mastery was a correct response to the visual stimulus alone within
four seconds on at least two of the three trials.

Results
Prior to training, none of the students recognized any of the
target words. Group and individual data were analyzed. Posttest
results (see Tables 1 and 2) showed a slight favoring of treatment
B, verbal practice without signing, although this varied greatly by
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individual.

With treatment A, verbal practice with signing, one

student achieved mastery of 100% of the words, two learned 60% of
the words, one learned 10%, and one was unable to read any of the
words. With treatment B, verbal practice alone, two students
achieved mastery of 100% of the words, one 60%, one 40% and one
student was unable to read any word. Treatment A resulted in
students learning a mean of 2.4 (SD 1.95) words from the group of 5,
while treatment B resulted in students learning a mean of 3 (SD
2.12) words. Data were analyzed using a t test for correlated
groups. Difference scores were calculated and analyzed. The null
hypothesis stated that signing would have no effect on acquisition
of sight words. The critical value oft= 2.776 at a level of
significance of 0.05, df 4 (Pagano, 1986). Since /t obt/ (-0.909)
< 2.776, the null hypothesis is accepted.
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Table 1: Treatment A: Signing and Verbal Practice

word
Student

book

A

+

B

+

phone

+

walk

+

nose

+

+

C

boat

# correct

+

5

100

+

3

60

1

20

0

0

3

60

+

D

E

+

+

%

+

M..= 2.4 (SD 1.95) words
Table 2: Treatment B: Verbal Practice Only

word
Student

mouth

blue

A

knife

truck

+

+

green

# correct

%

2

40

B

+

+

+

+

+

5

100

C

+

+

+

+

+

5

100

0

0

D
E

+

+

+

60
l1_= 3 (SD 2.12) words

Ho is accepted: It obtl (-0.909) < It critl (2. 776), level of
significance = 0.05, df = 4
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CHAPTER 5
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary
This study was conducted to investigate whether adding the
kinesthetic and visual input of Signing Exact English signs would
enhance acquisition of sight words for a group of five students with
mild and moderate mental retardation.

An analysis of the results of

pre and posttests indicates that, overall, students learned slightly
more words with verbal practice alone over verbal practice with
signing.

However, between individual students, the results showed

wide variance.

Conclusions
Although overall mean scores allows acceptance of the null
hypothesis, the variation in individual scores precludes drawing
firm conclusions about the effectiveness of signing for this group
of students. Clearly, for student A, treatment A was the more
effective treatment while for student C, treatment B was more
effective and for students D and E, both treatments proved equally
effective ( or ineffective).
Interestingly, at least four of the students were observed to
develop their own informal signs for some or all of the words that
were presented without a Signing Exact English sign. For example,
students would "cut" with the edge of their hand when reading the
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word "knife," drive an imagined vehicle on the table for "truck,"
point to their mouth when they saw the word "mouth," and point to
blue or green in their own or their classmates' clothing for the
words "blue" or "green." It is possible that creating these informal
signs provided better information and assistance to some students
than did the official signs.
Students were also observed to learn the signs more easily
than they learned the words from print. Perhaps this occurred
because the signs visually resemble the object or action while the
letters that form the word bear no such resemblance. For example,
the sign for walk approximates feet walking and the sign for book
looks like opening a book held in both hands. Even those students
for whom signing proved less valuable could tell the word if the
sign was given. The student who did not learn any of the printed
words learned all the signs and could give the word when shown the
sign.

Recommendations
Since these data failed to support other data that showed an
advantage with signing, further research is indicated.

In addition,

future research that focuses on the benefits of individually
developed signs over formal signs would provide valuable
information.

Studies that compare the relative effectiveness of

individual versus group instruction are also indicated as many of
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the studies cited involved individual instruction as opposed to the
group instruction used in the present study.
For the educator, adding the sign is easy to do, it benefits
some students, it helps maintain the students' attention, and
students appear to enjoy it.

It may be that providing signs for

abstract words that do not have an obvious sign (e.g., forms of the
verb "be;" forms of the word "say") would prove valuable.
Furthermore, providing students with the signing technique may
help them develop a supportive device they can use independently to
enhance their memory.

While greater benefit may result with

individual instruction, group instruction may be more practical in a
classroom setting.

Another possible application to the classroom

involves choosing words that easily lend themselves to being
combined into phrases and sentences.

In this way, students could

move more quickly into reading connected text.
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